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MpeancnoBune
1 PA3BPABOTAH TexHu4ecknm KOMUTETOM Mo cTangapTtusaumm TK 368 «Meab»
2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHaapTmsauum MTK 503 «Meapb»

3 YTBEPXIEH W BBEAEH B OENCTBWE lMpukasom degepansHOro areHTcTsa Mo TexHUu4yeckomy
perynmpoBaHuto n metponornu ot 15 ceHTa6ps1 2017 r. Ne 1138-cT

4 BBEJEH BMNEPBbIE

lpasuna npumeHeHUs1 Hacmosiueao cmaHdapma ycmaHos/ieHbl 8 cmambe 26 ®edepanbHO20 3aKOHa
om 29 uroHs1 2015 2. Ne 162-®3 « O cmarndapmu3sayuu 8 Poccutickoli @edepayuuy. HbopMauusi 06 usmeHe-
HUSIX K Hacmosiwemy cmaHOapmy rybIiuKyemcsi 8 exxe200HOM (110 cOCMOsIHUK Ha 1 sHeaps meKyujeeo 20da)
UHGhopMayUOHHOM yKa3zamerne «HayuoHansHbie cmaHdapmaiy», @ oguyuarnsHbil mekcm usmeHeHul u nonpa-
80K — 8 EXEMECSIYHOM UHGhOpMalyUOHHOM yKasamerne «HayuoHanbHelie cmaHOapmei». B cnyyae nepe-
cMompa (3amMeHbl) unu omMeHbl Hacmosiueeo cmaHOapma coomeemcmsyoujee ysedomneHue 6ydem
onybnukosaHo 8 bruxaliiemM 8bITyCKe eXeMecsyHo20 UHGhOPMaUUOHHo20 ykazamernsa «HayuoHanbHble
cmaHOapmely. Coomeemecmsyoujas UHopMayus, ysedoMMeHUe U MeKcmbl pa3Meljalomesi makxe 8
UHGhopmayLoHHoU cucmemMe obujeeo ronb3oeaHuss — Ha oghuyuansHoM calime ®edepanbHoeo aeeHmMemeaa
10 MexXHU4YeCKOMY peaynuposaHuro U Memporioauu e cemu ViIHmepHem (www.gost.ru)

© CtaHgapTuHgopm, 2017

HacTtoswwuin ctaHaapT He MoXeT 6bITb NOMHOCTbLIO UMK YaCTUYHO BOCnpou3BeaeH, TupaxumposaH 1 pac-
NpocTpaHeH B KayecTse ouumMansHOro nsgaHus 6e3 paspelleHus PegepansHOro areHTCTBa o TeXHUYecKo-
MY perynmpoBaHumnio n MeTponormm
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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

MbINU METANNYPIUMYECKUX NMPEANPUATUA
LBETHOW METANNYPIUU

MeToabl U3MepeHUi MaccoBOM 0NN Xene3a

Dusts of non-ferrous metallurgy enterprises. Methods of iron mass content measuring

DaTta BBegeHns — 2018—04—01

1 O6nacTb NpUMeHeHus

HacTosawuin ctaHgapT pacnpocTpaHsieTcs Ha MNblv MeTannypruieckux npeanpusiTuil LBETHON MeTarn-
nyprun 1 yctaHaBnuMeaeT TUTPUMETpUYeckne (KOMMNIEKCOHOMETPUYECKAA U OUXPOMATHbIN) MeTodbl U3Me-
peHuin MmaccoBomn gonuxenesa B guanasoHe ot 1,00 % go 35,00 %.

O6Lwwme TpeboBaHUsA k MeToaaM u3aMepeHnii n TpebosaHua 6e30NacHOCTU NPU BLINOMHEHNN U3MEPEHNIA,
KOHTPOSO TOYHOCTW pe3ynbTaToB u3amepeHuin — no FOCT 32221, FOCT P 53198, ot60op 1 nogrotoBka npod
OIS U3MEPEHUIA — MO HOPMATUBHBIM JJOKYMEHTAM Ha KOHKPETHYHO MPOAYKLMIO.

2 HopmaTtuBHbIe CCbINKN

B HacTosilem cTaHaapTe Ucnofb3oBaHbl HOPMaTUBHBIE CChINIKN Ha creaytolimne cTanaapThl:

FOCT 61 Peaktusbl. Kucrnota ykcycHas. TexHU4eckue ycnosus

FOCT1770—74 MMocyaa mepHas nabopatopHas cTeknsaHHasa. LinnuHapel, MeH3ypku, konbbl, Tpobrpki.
O6Lwme TexHuyeck1e ycrnoBus

FOCT 2053 PeaktuBbl. HaTpuit cepHUCTbIN 9-BoAHBIN. TeXHUYEeCcKne ycroBus

FOCT 3118 Peaktusbl. Kucnota consHas. TexHudeckme ycnosus

[OCT 3760 Peaktusbl. AMMUaKk BOOHBIN. TeXHUYECKMUe yCroBust

FOCT 3765 PeakTuBbl. AMMOHMIA MONMGAEHOBOKUCTIBIN. TeXHUYeckne ycrioBust

FOCT 3769 PeakTusbl. AMMOHWIA CEPHOKUCTIBIA. TEXHUYECKNe yenosus

FOCT 3773 Peaktubl. AMMOHUI XNOPUCTLINA. TeXHU4eckue ycrnosus

[OCT 4201 PeaktuBbl. HaTpui yrnekmcrnblid KUCNLIA. TexHn4eckue ycrnosust

FOCT 4204 Peaktusbl. Knucnota cepHas. TexHudeckme ycnosuns

FOCT 4220 PeakTusbl. Kanui AByXpOMOBOKUCIBLIN. TeXHUYECKNe YCroBuS

[OCT 4328 PeakTtuBbl. HaTpus rugpookmce. TexHndeckue ycrnosus

FOCT 4461 Peaktusbl. Kucnota asotHas. TexHuyeckune ycrnosusi

FOCT 4478 Peaktusbl. Kucnota cynbdocanuuunosas 2-soaHas. TexHudeckune ycrosus

[OCT 4518 Peaktnsbl. AMMOHWA (OTOPUCTBIN. TEXHUYECKME YCNOBUS

[OCT 6552 PeaktuBbl. Kucnota optodocdopHas. TexHuieckme ycrnosust

FOCT 6709 Bopga auctunnuposaHHas. TexHndeckue ycrnosus

FOCT 9147 Mocyana v o6opyaosaHue nabopaTopHble hapdopoBble. TeXHUYecKMe yCrioBus

[OCT 10652 Peaktuebl. Conb guHaTpueBasa atuneHanamuH-N, N, N, N-TeTpaykcycHon KMCMOTbI
2-sogHas (TpunoH B). TexHuyeckue ycnosus

[OCT 10929 PeaktuBbl. Bogopoaa nepokcua. TexHu4eckme ycrioBus

FOCT 20490 PeakTubl. Kanum mapraHLoBoKUCTIbIA. TexHudeckue ycnosus

FOCT 25336 lMocyna u o6opyaosaHue nabopartopHble CTEKMSHHBIE. TUMbI, OCHOBHBIE NapameTpbl U1
pasmepbl

UzpaHve opuumansHoe
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FOCT 27067 PeakTuBbl. AMMOHUIA pOAAHUCTLIA. TeXHUYecKne ycrnosus

FOCT 29169 Mocyaa nabopatopHas cTeknsiHHas. MuneTku ¢ 0AHON OTMETKON

rOCT 29227 Mocyaa naGopaTopHas cTeknaHHas. MuneTkn rpagyrposaHHble. YacTts 1. O6wume Tpebo-
BaHWA

rOCT 29251 Mocyna nabopaTopHas cTeknaHHas. BopeTku. Yacts 1. O6wme TpebosaHus

FOCT 32221 KoHueHTpaTbl MeaHble. MeToabl aHanuaa

FOCT P 52501 (MCO 3696:1987) Bopga nabopaTopHas And aHannaa. TexHU4ecKue ycrnosus

FOCT P 53228 Becbl HeaBTOMaTuyeckoro gercteus. Yacte 1. MeTponorudieckme U TeXxHudeckue Tpe-
6oBaHus. McnbiTaHus

FOCTP 53198 Pyabl 1 koHLeHTpaThl LiBETHBIX MeTannoB. Obwue TpeboBaHMs K MeTogam aHanumsa

FOCT P NCO 5725-6—2002 TouYHOCTL (MpaBunbHOCTb M NMPEUU3nNoHHOCTL) METOAOB N pesynbTaToB
namepeHuia. Hacte 6. icrnons3oBaHune 3HavyeHnin TOHHOCTU Ha NpakTuke

MpumedyaHune— lNpuNoNb30BaHUM HACTOSILLMM CTaHAAPTOM LenecoobpasHo NpoBepuTb A4eNCTBUE CCbINoY-
HbIX CTaHAapTOB B MH(OPMALMOHHOM cucTeMe OOLWEro nonb3oBaHUsi — Ha oduumansHOM cante PegepanbHOro
areHTCTBa No TEXHUYECKOMY PEerynMpoBaHuio 1 MeTpPonormm B cetu MIHTepHeT nnm no exerogHomy MHOpMaLumoHHOMY
ykasaTento «HaunoHanbHble cTaHaapTbl», KOTOPLIV ONyBNMKOBaH No COCTOSIHMIO Ha 1 SHBapsi TEKYLLEro roga, 1 no Bbinyc-
Kam exeMecsiHHoro MHAPOpMaLUNOHHOIO yKkasaTtens « HaunoHanbsHble cTaHgapThi» 3a TeKyWwun rog. Ecnv sameHeH cebinoy-
HbIi CTAHAAPT, Ha KOTOPLIV AaHa HeJaTUPOBAHHAs CCbIfKa, TO PEKOMEHAYETCA UCNONb30BaTh AEWCTBYIOLLYIO BEPCUIO
3TOro cTaHgapTa € y4eTOM BCEX BHECEHHbIX B JAHHYI0 BEPCUI0 UBMEHEHUIA. ECru 3aMeHeH CCbINoYHbIN CTaHg4apT, Ha KOTo-
pbi JaHa 4aTUPOBaHHAaA CCbINKa, TO PEKOMEHAYeTCH NCMONb30BaTh BEPCUIO 3TOMO CTaHAapTa C YKa3aHHbIM Bbille rogoM
yTBepxaeHusi (MpuHsaTUs). Ecnn nocne yTBepxaeHns HaCTOALWEro CTaHAapTa B CCbINOYHbIA CTaHAAPT, Ha KOTOPLIN AaHa
JaTUpOBaHHasA CChinka, BHECEHO M3MEHEHNe, 3aTparmBeatoLee NonoXeHne, Ha KOTOPOoe JaHa CChiNka, TO 3TO NONoXeHne
pekoMeHayeTcsi NpuMeHsiTe 6e3 yueta gaHHoro ameHenust. Ecnm cebinoyHbii ctaHgapT oTMeHeH 6e3 3aMeHbl, TO NOnoXe-
HUWe, B KOTOPOM JaHa CCblNKa Ha Hero, peKkoMeHayeTCHa MPUMEHSTb B YaCTU, HE 3aTparnBatoLwen 3Ty CCbIMKYy.

3 XapaKTepuCTUKM noKasaTternen TOYHOCTU U3MEPEHUN

To4YHOCTb U3MEpPEeHUI MacCcoBOW 0NN Xefnesa COOTBETCTBYET XapaKTepucTrkam, NpuBedeHHbIM B Tab-
nvue 1 (npn P=0,95).

3HavyeHus Npedenos NoOBTOPSIEMOCTU 1 BOCNPOU3BOAMMOCTU M3MEPEHUI Npyn 4OBEPUTENBHOWN BEPOAT-
HocTu P=0,95 npneeeHsl B Tabnuue 1.

Tab6nwuuya 1 — 3Ha4eHnsi nokasatenst TOMHOCTU U3MEPEHUI, NPeaeroB NOBTOPAEMOCTU U BOCMNPOU3BOAUMOCTU U3Me-
peHuii MaccoBOW AOMNW Xenesa npu AoBepuTenbHon BepoaTHocTH P = 0,95

B npoueHTax
. . Mpepen (abconoTHble 3Ha4YEeHUs)
[uana3soH uamepeHui MaccoBomn n
oKasaresnb TOMHOCTU £ A
[ONK Xenesa
noBTopsiemMocTu r (n = 2) BOCMNPOM3BOAMMOCTU R
Ot 1,00 pgo 2,00 Bkrnitou. 0,10 0,10 0,14
Cs. 2,00 » 4,00 » 0,20 0,19 0,28
» 4,00 » 8,00 » 0,25 0,24 0,35
» 8,00 » 16,00 » 0,30 0,29 0,42
» 16,00 » 35,00 » 0,50 0,49 0,70

4 CpepacTtBa usmepeHU, BCnoMoratenbHble yCTPOMCTBA,
MaTepuarnbl, pacTBOpPbI

Mpy BLINONHEHUN U3MEpPEHUA NPUMEHSIIOT crieaylolue cpeAcTBa U3MepeHuid U BeromoraTterbHble
yCTpOUCTBA:

- neyb MydernbHyIo C TepMoperynsaTopom, obecneumsaloluyto Temnepatypy Harpeea o 1000 °C;

- pH-MeTp co CTeKNSIHHBLIM 31EKTPOAOM;

- Bechl cneunanbHoro knacca todHoctu no FOCT P 53228 ¢ auckpeTHocTbio 0,0001T;

- aBTOMaTUHECKUI TUTpaTop ¢ POTOMETPUHECKONA U (MIM) MOTEHLMOMETPUYECKON MHANKALUEN KOHeY-
HOW TOYKU TUTPOBAHUS,;

- NnuTy HarpesaTtenbHyto no [1], obecneunBatowlyo TeMnepatypy Harpesa He meHee 350 °C unn aHa-
NOTUYHY!IO;
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- konG6bl MepHble 2-100-2; 2-500-2; 2-1000-2 no FTOCT 1770;

- kono6bl KH-2-100-34 TXC; KH-2-250-34 TXC; KH-2-500-34 TXC no FOCT 25336;

- cTakaHbl B-1-100 TC; B(H)-1-250 TXC; B(H)-1-400 TXC; B(H)-1-1000 TXC; B(H)-1-2000 TXC no
rOCT 25336;

- NMNeTkn He Huxe 2-ro knacca TouHoctu no FOCT 29169 n FOCT 29227;

- BOpoHKK AN ounbTpoBaHua nabopatopHele no FOCT 25336;

- KpbILLKK, YaWwKkn chapcoposblie no FTOCT 9147;

- BOPOHKY C MOPUCTON NNACTUHKOM;

- nocyay 13 NofMMepHbIX MaTepUarnos;

- TUrAM KopyHaoBsble no [2];

- bropetkn 1-1-2-25-0,1; 1-1-2-50-0,1 no FOCT 29251.

Mpu BLINOMHEHUN N3MEPEHWI MPUMEHSIIOT CneayoLmne maTepuansl U pacTBOPbI:

- ammuak BoaHbl no FTOCT 3760, pazbaBneHHbi 1:1;

- aMMOHWI podaHncTei no FOCT 27067, pacTBOp MaccoBoit KoHUeHTpauum 20 r/am3;

- aMMoHui cepHokucnbli no FOCT 3769;

- aMMoHui hTopucThlidi o FTOCT 4518 u pacTeop 400 r/am3 (XpaHAT B NONM3TUMINEHOBOM Nocyae);

- Bogopoaa nepokcug no FOCT 10929;

- Body AnctunnuposarHyto no FOCT 6709 unu sogy ans nabopatopHoro aHanusa no FOCT P 52501;

- AndeHunamuH-4-cynboKUCcNoTel HaTpuesan conb (AeduHunammucynbgoHaT HaTpus), UHANKaTop No
TeXHUYEeCKUM yCroBusM [3], BoAHbIN pacTBOP C MAcCoBOI KoHUeHTpauueir 0,2 r/am3;

- >xeneso (I1l) okcua no TexHu4Iecknum ycrosusm [4];

- kanuii gsyxpomoBokucnbin no FOCT 4220, nepekpucTannn3oBaHHbIA U BbICYLLEHHbIA NpY Temnepa-
Type oT 150 °C 10 160 °C, pacTBOp MOMSIPHOMN KOHLeHTpaLun aksusaneHTa 0,025 n 0,05 monk/am3;

- Kanuin MapraHuosokicnblii o FOCT 20490, pacTBop MaccoBoi KoHLeHTpaLwmn 50 r/iam3;

- kucnoty asoTHyo no FOCT 4461;

- kucnoty optodpocdopHyto no FOCT 6552, pasbasneHHyto 1:4;

- kucnoTy cepHyto no FOCT 4204, pasbasneHHyto 1:1, 1:9;

- kucnoty consaHyto no FOCT 3118 n pasbaeneHryto 1:1, 1:100 n pacTBOp MOSISIPHOW KOHLEHTpauun
1 Monb/ams;

- KUCMOTY cynbdocanuunnoByo 2-soaHyto no FOCT 4478, pacTBop MaccoBoi KoHLeHTpaumu1 100 r/ams;

- KUcnoTy ykcycHyto no FOCT 61;

- ONOBO ABYXIIOPUCTOE, 2-BOAHOE MO TEXHUYECKUM YCroBusiM [5], pacTBOpP MacCOBOW KOHLEHTpauun
40 r/gms;

- pTyTh (I1) XIOPUCTYHO MO TEXHUYECKUM YCNOBUAM [6], pacTBOp MaccoBol KoHueHTpauum 20 r/ams;

- MPOMbIBHYH XUOKOCTb;

- conb AanHatpuesyto atuneHanamuH-N, N, N', N'-TeTpaykcycHon kucnoTel 2-8oaHyto (TpunoH B) no
FOCT 10652, pacTBopbl MonspHOl koHLeHTpauuu 0,025 (0,05) monb/am3;

- HaTpus nepeknck no [7];

- bunbTpLI 06€330NEHHbIE MO TEXHUYECKUM YCNOBUSIM [8].

MpumevaHusn

1 [HonyckaeTtca NpUMeHeHVe Apyrux CPeAcTB N3MEPEHU YTBEPXKASHHbBIX TUNOB, BCNIOMOraTenbHbIX YCTPOWCTB ¢
marepunanoB, TEXHUHECKUE N METPONOrMYECKUe XapaKTEPUCTUKN KOTOPLIX HE YCTYNAIOT YKa3aHHbIM BbiLLE.

2 [onyckaeTcs Ucnonb3oBaHne peakrMBoB, U3rOTOBNEHHbIX NO APYrMM HOPMATUBHBLIM JJOKYMEHTaM, Mpu YCNoBUm
obecneveHns UMY METPOIIOTUYECKUX XapaKTePUCTUK Pe3yNbTaToB M3MEPEHUN, NPMBEAEHHbIX B HACTOSILLEM CTaHAapTe.

5 CywHoCcTb MeToaa u3amMmepeHumn

MeToa ocHOBaH Ha TUTpoBaHuUK xenesa () pacTBOpOM ABYXPOMOBOKUCIIONO kanus nubo xenesa (l1I)
pacTBopoM komnrekcoHa Il (TpunoHa B). Mepen TUTpoBaHWeM Xeneso oTAeNAT OT MelLLaIoLLUX KOMMOHEH-
TOB BblJefeHeM ero B BUae ocagka rugpokcuaa.

6 MoaroToBKa K BbINOMHEHUIO N3MepPEeHUN

6.1 Mpu npuroToBneHun pacteopa hTopUCTOro aMMOHUSt MaccoBoit koHLeHTpaummn 400 r/am3 HaBecky
pTOopUCTOro ammoHus Maccoii 40 r pacTBOPSIOT B HEGONLLIOM KONIMYECTBE BOALI, MOMELLAIOT B cTakaH (konby)
BMecTUMocTbio 100 cM3, AonuBatoT BoAOH 40 MeTKU U NepeMelunBatoT. PacTBop NnepenusatoT B NONMaTUNe-
HoByto 6aHKy (konby). Cpok xpaHeHus pactsopa — 1roA.
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6.2 lMpu NpUroTOBMNEHNM pacTeopa ABYXIOPUCTOrC ONoBa MaccoBOW KoHUeHTpauun 40 r/am3 Hasecky
convmaccol 40 r noMeLLaoT B cTakaH BMecTuMmocTbio 1000 cm3, gobasnsioT oT 40 Ao 50 cm3 conaHon KUCIoThI,
pasbaBneHHon 1:1, n HarpesatoT 4O NOIHOrO PacTBOPEHWs], 3aTeM pacTBOpP OXNa)xaaloT, A0NUBAIOT COSSIHON
kucriotol, pasbasneHHoln 1:1, go 1000 cm3 1 nepemelumsatoT. XpaHsAT B 3aKpbITOM CKMNSAHKE M3 TEMHOTO CTeKNa,
Ao6aByMB HECKONBKO rpaHyn metannunyeckoro onoea. Cpok xpaHeHus pactsopa — 1 roa.

6.3 Mpu NpuroToBneHun pacTeopa andeHunammncynbdoHaTta HaTpus 0,2 r conu NoMeLLatoT B cTakaH
BMecTUMocTbio 2000 cmB u pacTeopsitoT B 1000 cm? dhocdropHOM KUcnoTel, pasbasneHHol 1:4. PacTBop xpaHaT
B MecTax, 3alUMLeHHbIX OT CBeTa B TEYEeHNEe Tpex MecsLeB.

6.4 TMpu NpUroToBNEHNM NPOMBIBHOM XMAKOCTU HABECKY XITOPUCTOro aMMOHUSA Maccoi 10 rnoMellatoT B
konby (cTakaH) BMecTUMOcThio 1000 cm3, npubasnsiot 50 cm3 ammuaka, gonuBatoT Bogoi ao 1000 cm® u
XOpOLUO NepemMeLlnBaroT.

Cpok xpaHeHus pactsopa — 1 rog.

6.5 lMpu NPUroToBNEHWUM PacTBOpa POAAHNCTOrO aMMOHUS MAacCOBO KoHLEeHTpaLun 20 r/ame Hasecky
convMaccoin 20 r pacTBOPSIOT B BoAe, AoNMBaoT 06beM pactsopa o 1000 cmd npu nepeMelumeaHum. Pactsop
XPaHST B CKINsIHKe U3 TEMHOTO CTeKna.

6.6 MpuroToBneHue pacTBOpa AMXpomaTta kanua (Kanusa ABYXpOMOBOKUCIIOrO)

6.6.1 Mpu NnpUroToBNEHUM pacTBopa AMXpoMaTa Kanus (Kanus 4ByXpOMOBOKUCIIOro) MPUMEHSAIOT nepe-
KpUCTannM3oBaHHyo coNb. PeakTuB KBanuukaLmm «x.4.» Uimn «4.4.a.» NepekpucTansiusoBbiBaoT cneayto-
wum oBpasom: 100 r aeyxpomosokucrioro kanust pactsopsior B 100 cm® Bogbl, Harpesas Ao KUNeHus.
OHeprvyHo nepemeLlnBas, pacTBOpP BbIMBaOT TOHKON cTpyeit B (hapdopoByHo YaLlKy A5iA NONYyYeHUA MenKuX
KpucTtannos. OxnaxaatoT XONoAHON BOAON, ALKy C pacTBOPOM M BbiNaBLUWeE KpUCTambl 0TPUNLTPOBLIBAIOT C
oTcacbiBaHNEM Ha BOPOHKE C MOPUCTOM NNAacTUHKON, cyliaT B TeveHne 2—3 4 rnpu Temnepatype ot 100 °C go
105 °C, pacTunpatoT B NOPOLLOK U OKOHYaTemNbHO BbicylinBatoT npu Temnepatype ot 180 °C go 200 °C B Teue-
Hne 3—4 4. PeakTuB KBannpukaumm «4.4.a.» NepekpucTaninsoBeiBatoT 2 pasa.

Mpy NPUroTOBNEHUN PACTBOPOB ABYXPOMOBOKACMONO Kanusi MOMSIPHOW KOHUEHTpauuu 3KBUBaneHTa
0,025 (0,05) monb/am3 HaBecKy NepekpUcTanIn3oBaHHo conu maccoi 1,2258 (2,4516) r pacTeopstoT B BoAe,
nepenneatoT B MepHyto konby BMecTMmocTbto 1000 cm3, nonuBatoT BOAOW A0 METKU 1 NepeMeLlnBatoT.

MaccoBas koHLeHTPaL s pacTBopa ABYXPOMOBOKACIIONO Kanust MONAPHOW KOHUEHTPpaLumn aKkBnBaneHTa
0,025 (0,05 ) monb/am3, BbipaxkeHHas B rpaMmmax xkenesa, pasHa 0,001396 (0,002792 )r.

PacTBopbl XpaHaT B Te4eHue roaa.

6.6.2 [JonyckaeTcs roToBUTb pacTBOp AUXpoMaTa Kanua U3 HenepekpucTaniMsoBaHHOW CONN KBanu-
bUKaLN «X.4.» UNK «4.4.a.». [ins aToro HaBecky conn maccon 1,23 (2,45) r pacteopsitot B 1000 cm3 Boabl.

MaccoByto KOHUEHTPaLMio 3TUX pacTBOPOB AUXPOMaTa Kanusa ycTaHaBnMBaloT Mo okcuay Xenesa unu
cTaHgapTHbIM obpasuam, ¢ aTTeCTOBaHHbIM 3HAYEHWEM MacCOBOW A0SMW Xene3a U NpoBeAeHHbIM Yepes Xo4
aHanuaa no pasgeny 7.

6.6.3 YcTaHOBKa MaccOBOW KOHLIEHTpaLMK pacTBopa ABYXPOMOBOKUCIIONO Kanua

Haeecky okcupa xenesa maccoi ot 0,05 go 0,08 r, B3ATYI0 C TOYHOCTbIO 40 YETBEPTOro AECATUYHOMO
3Haka nocne 3anAaTo, NOMELLAT B KOHUYECKYIo Konby BMecTUMocTbio 250 cm3. 3aTem npubasnatoT oT 15 Ao
20 cM3 conAHOI KUCMOTHI, HAKPLIBAKOT YacOBbLIM CTEKMOM (thapdOpOBOI KPLILLKON UMW YaLLKOW) U HarpesaioT
[10 MOMHOro pacTeopeHnn Haseckn. OcTaTok oxnaxgatoT, npunueaoT oT 80 Ao 100 cm3 ropsayeit Boabl U
nepemeLunBaroT.

Pactsop HarpeatoT go Temnepatypbl oT 70 °C 4o 80 °C, npunuealoT ammnak 4o BbinageHnsa ruapokenaa
xenesa u n3bbiTok oT 10 o 15 cm3. 3aTtem npunusatoT 1 cm3 nepokcnaa sogopoaa. PacTeop ¢ ocagkom
BblaepxunsatoT npu Temnepatype oT 60 °C go 70 °C B TeveHune 10—15 MuH Ao koarynauum ocagka, satem
bunbTpyIOT Ha hUNbTp cpeaHen nnoTHocTU. Konby, B KOTOPON NPOBOAUIN OcaxaeHue, U ocagok Ha punbTpe
NPoMbIBalOT 5—7 pas ropAYnM pacTBOPOM NMPOMbBIBHOW XXUAKOCTH.

Ocapnok ¢ hunbTpa cMbIBalOT CTpyeil ropsa4yeil Boabl B konby BMecTuMocTblo 500 cm3. OcTaTok Ha
unbTpe pacteopaoT B 30 cM3 consiHOW KACMOTHI, pasbasneHHon 1:1, cobupasa dunbTpaT B Ty Xe Konby.
dunbTp 1 KONBY, B KOTOPOW MPOBOAUIMU OCaXaeHUe, NPOMLIBaOT 3—5 pas cCoNAHOM KUCNOTON, pa3baBneHHoN
1:100, u 2—3 pasa ropsadei Bogoi. Pas6aenatoT pacTBop Bogon Ao o6bema ot 150 o 200 cm3, nepemelumsa-
10T, HarpesatoT Ao TemnepaTypbl 0T 80 °C go 90 °C. MpoaonkatT aHann3 kak ykasaHo B 7.2 HauMHas €O CNoB:
«B ropsauui pacteop npunusaioT 1 cM® (OTOPUCTOro aMMOHUS, ...»

MaccoByto KOHUEHTPaLMio pacTBopa paccunTbiBatoT no dopmyne 1.

HonyckaeTcsl ycTaHaBMUBATb MaCCOBYHO KOHLEHTpauUio pacTBopa ABYXPOMOBOKWUCNONO kanus no
cTaHAapTHLIM obpasLuam, ¢ aTTeCTOBaHHbIM 3HaYEHUEM MacCOBOW 40NN Xenesa 1 NpoBeAeHHbIM Yepes X0
aHanusa no pasgeny 7. MaccoByto KOHLEHTpaLuIo pacTBOpa pacc4uTbiBaloT no opmyne 2.

4
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6.6.4 MaccoBylo KOHLEHTpaLMIio pacTBopa ABYXPOMOBOKUCIONO Kanusi, C, BLIPaXEHHY B rpammax
xenesa Ha 1 cm3 pacTeopa, r/cM3, BbIMMCAAOT No dyopMynam

= m069%4 )
v
= Amy @
V100

rae m — Macca HaBecku OKcuaa xenesa,T;
0,6994 — koahuumeHT NepecyeTa oKcnaa xKenesa Ha Xeneso;

V — o06bem pacTBopa ABYXPOMOBOKUCIIONO Kanus, U3pacxofoBaHHbIA Ha TUTPOBAHMWE ¢ y4eToM obbema

pacTeopa ABYXPOMOBOKUCNOro Kanus, NoweALwero Ha TUTpOBaHWe XOoCcToro onbiTa, cM3;

A — aTTecToBaHHOE 3Ha4YEHe MacCOBOW 10NN Xeresa B cTaHAapTHoOM obpasue, %;

m, — Macca HaBecku cTaHaapTHoro obpasua, r;
100 — KoahbUUMEHT NepecHeTa MacCOBOM IONU XenesaHar.

6.7 Mpu npurotoeneHnn pactTsopos conu anHaTpueson atunedanamun-N, N, N', N-teTpaykcycHom kuc-
noTbl 2-80aHoM (TpunoHa B, komnnekcoHa Ill) monapHoit koHueHTpauum 0,025 (0,05) Mons/am3 Hasecky conu
maccoit 9,3 (18,61) r nomeLuatoT B cTakaH BMecTuMocTbio 400 cm3 1 pacTeopsoT B 200 cM3 BoAbl Npyu Harpesa-
HUK o TeMnepatypbl oT 50 °C go 60 °C. PacTBop oxnaxaaioT, NepenunsatoT B MEpHYHO KONBy BMECTUMOCTbIO
1000 cm3, gonNnBaOT BOAOK 10 MeTKU U NepemeLumsatoT. Mpy HeobxoaMMocCTU pacTBop UNbTPYIOT.

Cpok xpaHeHusi pacTBopa — OIUH roA.

6.8 YcTaHoBKa MaccoBOW KOHLEHTpauun pacTsopa TpunoHa b

HaBecky okcuaa xenesamaccon ot 0,05 000,08 1, B3ATYI0 C TOYHOCTLIO A0 YETBEPTOro ASCATUYHOIO 3Ha-
Ka nocre 3anAaToi, NoMeLLalT B KOHUYECKYHo konby BmecTUMocTbio 250 cm3. 3atem npubaenatoT oT 15 go
20 cM3 COMnAHOM KUCMOThI, HAKPLIBAIOT YacoBbLIM CTeKTOM ((hapdOpPOBOi KPBILLKON UMW YaLLKOW) U HarpesatoT
[0 NonHoro pacTeopeHus HaBeckn. OctaTok oxnaxaaoT, npunusatoT oT 80 Ao 100 cm3 ropadeir Boabl U nepe-
MewwnsatoT. PacTBop HarpesawT Ao TemnepaTypbl oT 70 °C go 80 °C, npunueaoT ammMuak Ao BblinageHns
ruapokcuaa xenesa u usbbiTok oT 10 go 15 cm3. 3atem npunueatoT 1 cm3 nepokcuaa soaopoaa. Pacteop ¢
ocafkoMm BelgepkusatoT nputeMmnepatype o160 °C ao 70 °C e 1eveHue ot 10 Ao 15 MUH A0 Koarynauumn ocagka.
Ocapgok 3aTeM UNbTPYOT Ha huNbTp cpeagHen nNnoTHocTU. Konby, B KOTOPOW NPOBOAMNU ocaxaeHue, U
ocafok Ha pUnbTpe NPOMbIBaOT 5—7 pas ropsavMm pacTBOPOM NPOMBIBHON XUAKOCTU.

Ocafok ¢ hunbTpa cMbIBalOT CTPYeN ropsyeri Boabl B konby, B kOTOpol nposoannock ocaxaeHune. OcTta-
TOK Ha (ounbTpe pacTeopsaoT B 10 cM3 conaHol kucnoTel, paséaBneHHoi 1:1, cobupas dunbTpat B KoNGy, B
KOTOPOI NPOBOAMNOCE ocaxaeHne. PUnNbLTP NPOMBIBAIOT OT TPEX A0 NATU pa3 CONAHOW KUCNOTON, pazbaBneH-
Hoii 1:100. Pa36aBnsitoT pacTeop Bogoi go o6bema ot 80 go 100 cm3 . lanee aHanu3 NPoBOAAT, KaK yKkasaHo
B7.3.

MaccoByto KOHLEHTpaL Mo pacTBopa paccynTbIBaoT no chopmyne 3.

JonyckaeTcs ycTaHaBNMBaTb MAacCOBYHO KOHLLEHTpaLUuto pacteopa TpunoHa b no ctaHgapTHBIM 06pas-
LaM, caTTeCTOBaHHbIM 3Ha4YeH1NeM MacCoBOM 40NN Xene3a U NpoBeAeHHbIM Yepes Xo4 aHanusanopasaeny 7.

MaccoByto KOHLIEHTpaLMio pacTBopa paccynTeIBatoT no chopmyne 4

MpumedaHwne— [onyckaeTcs 4ns TUTPOBAHWSA UCTONb30BaTL aBTOMaTUHECKUe TUTPaTopbl ¢ hoTOMETpHUYec-
KOV MHOMKaUUen KOHEYHON TOUKN TUTPOBaHUS.

6.9 MaccoByto KOHLEeHTpauuto pacTeopa TpunoHa B, C, BipaxeHHyo B rpaMmax xenesa Ha 1 cm3 pac-
TBOpA, r/cM3, BLIMUCIAIOT no hopMynam:

C= m 0,6994, 3)
4
_ Am, @)
V100’

rae m— maccaHaBecku okcuaa xenesa,r;
0,6994 — koathbULMEHT NepecyeTa OKCKaa XKeresa Ha Xereso;
V — o6beM pacTBopa TpunoHa b, nspacxoaoBaHHbIN Ha TUTPOBaHME Cy4eToM 0b6bema pacTeopa Tpuno-
Ha B, noluedLiero Ha TUTPOBaHWe XONOCTOro onbiTa, cm3;
A — aTTecToBaHHOe 3HaYeHNe MacCoBON 40NN XKenesa B cTaHaapTHOM obpasLe, %;
m, — mMacca HaBecku ctaHgapTHoro obpasLa, ;
100 — KkoadbprLMEHT NnepecyeTa MaccoBOWN 0NN Xenesa Har.
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7 BbinonHeHune u3mepeHun

7.1 MNMepeBeaeHne HaBeCku Npobbl B pacTBOp

7.1.1 Haeckynpo6bl MacconoT0,2 40 11 (B 3aBUCMMOCTUA OT MACCOBOM 0NN Xefesa), B3ATYI0 C TOYHOC-
ThI0 10 YETBEPTOro AECATUHHOrO 3HaKa nocne 3ansToil, NoMeLarT B Konby (CTakaH) BMecTUMOoCTbio 250 cM3,
cmaunsatoToT 0,500 1cm3Boasl, AobasnsoToT0,1000,2 1 pTOPUCTOro aMMoHNs, NpunusatoT ot 15 4o 20 cmd
COMSAHON KUCTOThI, HArpeBatoT B TedeHue oT 15 40 20 MuH, 3aTeM fo6asnsoT oT 10 40 20 cM® a30THOM KUCTOTHI,
HarpesatoT 10 pacTBOPEeHMA HaBecku Npobbl 1 BbINapusatoT Ao o6bema oT 5 Ao 7 cm3. K pacTBopy npunueatoT
10 cm3 cepHol KUCMOTI, pasbaBneHHoN B COOTHOLLEHNM 1:1, M HarpeBatoT 40 NOSABIIEHUSI NapOB CEPHOMN KUCNO-
Thl M eLle oT 2 Ao 3 MuH. Ecnn pacTBop nprobpeTaeT TEMHYH OKPacKy 1 eClii B pacTBOPE OCTalTCA KOPONbKA
cepbl YepHOro LBeTa, TO ANsl X OKACIIEHUS, B MOMEHT BbIAENEeHNsi NapoB CEPHOMN KUCTOThI, NpubaBnsitoT no
KannsiM asoTHYH KUCMOTY N HebonbLummu nopumamu npubaensatoT ot 0,02 go 0,05 r a30THOKUCNOro aMMOHUS
[0 yAaneHus KoponbKkoB cepbl. PacTBop oxnaxaaroT, 0CTOPOXHO 0OMbIBAIOT CTEHKMN KONbbI (CTakaHa) Bogon n
NMOBTOPAIOT BbiNapuBaHne 40 BblaeNeHWs NapoB cepHor KucnoTel. OcTaTok oxnaxaaroT, npunveatoT oT 60 ao
70 cm3 BoAIbl, KUNATAT B TedeHne 5—10 MUH 4O pacTBOPEHUS pacTBOPUMEIX CynbdaToB. PacTBop ¢ 0cagkoM
OXNaxaatoT B NPOTOYHON BoAe U OCTaBNAT Ha 1—2 4 . PacTBOp MOXHO OCTaBUTb 40 CNeAyoLWEero aHs.

Ocagok oTUNbTPOBLIBAOT Ha UNLTP cpeaHen NNOTHOCTU (CUHSA NeHTa) unn Yyepes unbTpoby-
MaXKHYH Maccy, BOXeHHYH B KOHYC BOPOHKM B KOHWUYECKYIo Konby BMecTUMOocCTbio 500 cm3. dunbTp ¢ ocagkom
npomMblBatoT 5—6 pas pacTBOPOM CepHOI KACMOTLI, pazbaBneHHON B COOTHOoLWeEHUU 2:98, 0o oTpuuatensHon
peakuln NMPOMbIBHBIX BOA Ha WOH Xerfes3a ¢ pacTBOPOM PoAaHUCTOr0 aMMOHUSI MacCOBOWN KOHLEHTpaLmmn
20 r/am3. Ocagok MOXHO UCMONb30BaTh AN onpeaenieHns CBUHLA U OTOPOCUTD.

7.1.2 Ons npob, cogepxalimx TpyaAHOPacTBOPMbIe COeANHEHWs Xenesa

PunbTp Cc 0cagkom, Mony4eHHbIM no 7.1.1, noMeLLaroT B KOPYHAOBLIA TUresb, O30NSI0T NpU TeMneparype
01450 °C 0o 500 °C. B Tvrens c ocagkomM nomMewyaroT oT 2 A0 3 r nepokcuaa HaTpus, NnepeMeLlnBaoT CoaepXKu-
MOe€ TUrIs1, CBEPXY HackinawoT oT 1 40 2 I nepokcuaa HaTpus U CrnasnsioT B MydenbHON neyr npu teMnepartype
07700 °C go 750 °C go nony4yeHus ogHopoaHoro pacniasa. Turenb oxnaxaaoT, NoMeLLaloT B cTakaH BMeCcTu-
mocTbto 400 cm3 1 npunueatoT oT 50 ao 70 cm® Boabl. Mocne okoHYaHUs BYPHOW peakuuu NpMbasnaloT npu
NOCTOSIHHOM MepeMeLLNBaHUN PACTBOP CEPHOM KACIOThI, pa3baBneHHO B COOTHOLIEHWUM 1:1, 0 pacTBOpeHUs!
ocajKka rmapoKcuaoBs UK Ao AocTukeHus pH pacTeopa 1—2 1 B u3bbITok 10 cM3. BbIHAMalOT TUresb, ononac-
KMBatloT ero ropsiier Bogon. PacTBop HarpesatT A0 KUNEHUA u Kunatat 5—10 MuH. PacTtBop ¢ ocagkom
oxraxaatoT B MPOTOYHOW BOAE W OCTaBNAoT Ha 1—2 4. PacTBOp MOXHO OCTaBUTL 40 Cneaytowero AHA.

Ocagok oThunbTPOBLIBAIOT Ha OUNLTP CpeaHen NNOTHOCTU (CUHAA NeHTa), NpucoeanHaa dbunbTpaT U
MPOMbIBHBIE BOb! K (hunbTpaTy A B Konby BMecTUMOocTbio 500 cm3. dunbTp ¢ 0cagkom U cTakaH, B KOTOPOM
npoBoANIM ocaxaeHue, NPOMbIBaloT 5—6 pas pacTBOPOM CEpHOW KUCNOThI, pa3baBneHHON B COOTHOLLIEHUN
2:98, 0o oTpuLaTENbLHOR peakunn NPOMbIBHBLIX BOA Ha MOH Xenesa ¢ pacTBOPOM POAAHUCTOro aMMOHUA Mac-
coBOW KoHLeHTpauumn 20 r/gm3,

7.1.3 ®unbTpart, nofydeHHbIM N0 7.1.1 unn7.1.2, ynapusatoT 4o o6vema ot 60 40 80 cm3, ao6asnaoT ot
1002 r X1IOpMCTOro aMMOHUSA, HarpesatoT pacTeop Ao TemrnepaTtypbl oT 70 °C ao 80 °C, npunueaoT ammuak 4o
BbiMageHWa ruapokecuaa xenesa u B M3bbiTok no 10 cm® pacteopa 1 1 cm® nepokecuaa Bogopoaa. Pacteop ¢
ocagkoMm BbiAepusatoT npu TemnepaTtype oT 60 °C go 70 °C B TedeHne 10—15 MuH Ao koarynauumn ocagka,
3aTeM (UNbTPYHOT Yepes HENMOTHLIN UNLTP B KOHUYecKyto konby BMecTUMOocTbIo 500 cm3. Konby, B koTopol
npoBoANIM ocaxaeHue, N ocagok Ha unbTpe MPoMbIBalOT 5—7 pas ropsYnMm pacTBOPOM NPOMLIBHON
XNOKOCTN.

Ocagok ¢ bunbTpa cMbIBatOT CTPYel ropsiver Bogbl B Konby, B KOTOPOW Nposogurock ocaxageHne. Octa-
TOK Ha punbTpe pacteopsoT B 30 cm® consaHoi KucnoTkl, pas6asneHHoW B cooTHolleHMn 1:1, cobupas
dunbTpaT B Ty Xe konby. PunbTp NnpombiBaoT 3—5 pas consHON KUCNOTOW, pasbaBrieHHON B COOTHOLLIEHUM
1:100, n 2—3 pasa ropsiyen BO4ON.

OcaxgeHue rugpokenaos xenesa (l11) noBTopsitoT, Kak onMcaHo BbILe.

O61bem pacTBopa BMecTe C MPOMbIBHBEIMW BOAAMW MPU QUXPOMaTOMETPUYECKOM TUTPOBaHWN Xeresa
AonxeH 6biTb oT 40 oo 50 cM3, a Npy TUTPOBaHUN PacTBOPOM TpunoHa 5 — o1 70 Ao 80 cm3.

7.2 uxpomaTuyeckoe TUTpoBaHUE xenesa

K aHanusunpyemomy pacteopy, nony4eHHomy no 7.1, npunusatot ot 80 o 100 cm® ropsveit Boasl, nepe-
MeLLVBatoT, HarpesatoT 4o TemnepaTypsl oT 80 °C go 90 °C. B ropaunii pacTeop npunmneatoT 1 cm3 dotopuctoro
aMMOHMUS, PacTBOP MapraHL,eBOKUCNOro Kanus 4o YyCTONYMBOMN XKeNToW OKpacku, 3aTeM OCTOPOXHO MO Kansisim
NpUnNMBatoT Npy NnepemMeLLIMBaHnM pacTBOp ABYX/I0PUCTOro 0r1oBa Ao obecLBeunBaHns pactsopa n 1—2 kannu
B M36bITOK. [ocne BOCCTAHOBMEHWSA Xenesa CTeHKM Konbsl o6MblBatoT Bodoin, npunueatoT 20 cM3 cepHoi kuc-
noTel, pasbasneHHolt 1:9, n nepemelumsatoT. Mocne oxnaxaeHus npunueatoT oT 3 4o 5 cm3 pacTBopa xropHoit

6
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PTYTU M cHOBa NepemelumsatoT. Mpun aTom gorkeH o6pasosaTbes HeBoMbLLON BenbIi 0CagoK XNOPUCTON PTYTK.
Ecnn ocagok He obGpasyeTca UM ero ofpasyercsl CIMMILKOM MHOMO M OH OKpalleH B TeMHblid ugeT
MeTannMYeckoin pTyTbio, TO aHanus cneayet NOBTOPUTD.

Uepes 5 MuH nocre npubasneHnst XnopHoit pTyTv npunusaoT 10 cm3 pacTBopa andeHUNamMmuHCy b-
hoHaTa HaTPUs U TUTPYIOT PACTBOPOM ABYXPOMOBOKMCIIONO Kannsa A0 nepexoa 3eneHoin okpacku pacTeopa
B TeMHO-tbroneToByto. KoHEUHY0 TOUKY TUTPOBaHUSA OnNpeaensioT BU3yarnbHO UMW ¢ MOMOLLBIO aBToMaTu-
YecKoro TUTpaTopa C NOTEHLMOMETPUYECKO N M POTOMETpUHECKON MHANKALMENA.

7.3 KomnnekcoHoMeTpu4eckoe (TPMNOHOMETPUYECKOE) TUTPOBaHUe Xenesa

Mpw TUTPOBaHWKM pacTBOPOM TpunoHa b k aHanuaupyemMomMy pactsopy, nofy4yeHHoMy no 7.1, npunusaioT
o7 1,0 go 1,5 cm3 pacTBopa cynbdocanMUMIIoBON KNCIOTLI U MO KannsaM pasbaBrieHHbI aMMUak 4o nepexoga
KpacHO-honeToBOM OKpackM pacTBopa B opaHXeByto, 3aTeM npunueatoT 10 cm3 pacTBopa CoNAHOM KUCMOThbI
MOIAPHON KOHLeHTpauuM 1 Monb/am3, HarpesatoT pacTeop Ac TemnepaTypbl oT 60 °C o 70 °C n TutpyoT
pacTBopoM TpuioHa b oo nepexoaa okpacku pacTsopa U3 KpacHO-b1ONeTOBOM B XKENTYIO.

KoHeuHyo TOUKY TUTPOBaHUS ONpeaensioT BU3yarbHO UX C NOMOLLbIO aBTOMATUYECKOro TuTpartopa ¢
oToMeTPUYECKON NHANKALNEN.

8 O6paboTka pe3synbLTaToB U3MEPEHUN

8.1 MaccoByto gonto xenesa, X, %, Bbl4UCNSAOT No dopmyne
X = cv1 00’ (5)
m

roe C — MaccoBasi KOHUEHTpaLMs pacTBopa ABYXPOMOBOKMCIIONO Kanus Unu TpunoHa b no xenesy, ricm3;
V — 06beM pacTBopa ABYXPOMOBOKWCIIOrO Kanusi unu TpunoHa b, n3apacxoaoBaHHbIN HA TUTPOBaHKE ¢
y4eTOM XOMOCTOro onbiTa, cM3;
m — macca HaBecKU NpoayKTa, r.

8.2 3a pesynbTaTt UaMepeHuin NPUHUMaIT cpedHee apudmeTMyeckoe sHadYeHWe AByX napannenbHbIX
onpeaeneHnin Npu ycrnosuu, Yto abconoTHas pasHOCTb Mexay HAMU B YCNOBUAX NOBTOPAEMOCTU He NpeBbl-
WwaeT 3HaYeHnn (Npyn QoBepuUTeNbHON BepoaTHocTn P = 0,95) npedena NOBTOPAEMOCTU I, NPUBEAEHHbIX B
Tabnuue 1.

Ecnu pacxoxaeHne Mexay HambonbluMM U HaMMeHbLUMM pesynbTatamyi napannenbHbiX onpegene-
HWIA NpeBblllaeT 3HayYeHWe npedena MOBTOPAEMOCTW, TO BbINOMHAIOT NpPoOUeAypbl, WU3NOXEHHble B
FOCT P UNCO 5725-6—2002 (nyHKT 5.2.2.1).

8.3 PacxoxaeHuns mexay pesynbTaTtaMu NsmMepeHui, nosly4eHHbIMU B ABYX NabopaTopusix, He AOIBKHbI
MpeBbIWATL 3HAYEHW Npedena BOCNPOM3BOAUMOCTH, NpuBeAeHHbIX B Tabnuue 1. B 3ToM cny4vae 3a okoH4Ya-
TenNbHbIA pesynbTaT MOXeT bbITb NMPUHATO UX CpeaHee apudMeTUdeckoe 3HadYeHue. Mpu HeBLINOMHEHUN 3TOro
yCroBwsi MOTyT BbITb MCNoMb3oBaHbl NpoLleaypsl, usnoxeHHsle 8 FTOCT P UCO 5725-6—2002 (nyHkT 5.3.3).
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